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ATICRAFT TUSRIVE ENGINES OF POLISH FROOUCTION 


: (Part Ti) 

ey by Jerzy Grzeyorzewski, M. Eng. 

4) 

4 Ine exiicust Guct with 6 teil cone cf comstent cross section, is 

7 

3 @ltacneo to a turbine cody. It is a weldeao comstruction of high-temperature 
? 

3 resistant sheet metal end consisting of tuo cones: interne? anc external, 
3 

| joinea together with three struts. On the tailnipe, in the plone of rotation, 
| < —-there is an air duct nmozz’e for = pneumatic starting ( the seconc 

: | 

a variant cf startina). 


The teil cone is mcunted te the exhaust duct by three coveteil locks 
( the subsequent desien usec the split collar teunting). 

The engine lubrication svstew consi-ts cf the stcrage tenk, purp 
reversing valve anc the ducts. The oil pum (type FZ5 - 1) consists of cil 
boust and scavenging systems enu tuo metering micropumps. The oil and 
Fuel lines in the initial cesicun version were mace cf rubber, anc the 


later ones, uf steel. 
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The enuine fuel system consists cf the following subsystems: 
pump, enyine speec gcvernor, engine acceleration governor, two e*ectro- 
megnetic velves:; starting and overflow, 12 working injectors and 6 starting 


injectcrs, mesh fuel Filter lines anc fittings. 
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The engineemountec stertince anc ignitiaon system consists of an 
electric starter and igniter plugs powerec ty & high energy system which 


together with other et=ments of a sterting system is mounteca on = mein 


The encine has tuo independent stertine systems, autamatic electric 


SyStet ano the preumatic system. 
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The «on gine Vevelo pment LOTR 


Inc=pencently of changes which wi cuuced te the 
ef triele sna in-flight tests, 
ef te rourner 
@ test stenc. The 
increase cf startinc thrust ( 3 minute 
20% without channe in maximum a) lowed 
ehaust (720°C), 
- increas» of specific fuel consumption during the afterburner te 
4 r 
1.9 Of of tucr GB). 

Fuel Gelivery to the aftorturner injector was eccomplishes by a cone 
Supply System. Me exNaust cone wes constent not Tegulsted. Tne version 
of FO = 1U enyine with the sfterburner was not further oevelopes 
not yo into procguction. Tne cevelcpment work, however, permitted 
certain degree, tc verify the engine gas-cynemic capatilities anc 

THIS short history of the concention anc cevelopment work cn the 
40-10 encine Grier was manufectured in the years 1 - ree) al ows et 

@ perspective on the renge and of work on tne 
ND enqire, This descite that in crir it was not ; » Engine, but 
Fulfilled its rele es a4 intermediate prepulsicn of a training plane 
Ta - 1) "Iskra" ana for severé] years was used im the evietion schocl 


planes. 


Hxial jurcine Engine GTO =35U 


The GTO = 350 engine produced since 1966 on &€ Soviet licenses 
spool heliccopter engin: @ tuo stage turbine. Tre compresso 


seven axial steoes anc one centrifugal has = compression ratio of 


O.1 anc airficu cf 2.104¢.02 $¥s et 45,000 rpr. 
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The exheust duct Dcdy teoether with the vanes is of welded construction 


and made of stainle-s stee?.The steel rotorzensists of seven disc axial 


4 compressors ana the centrifugal bladeless diffuser stage. The bleea 

4 valve mounted on 4 compressor body prevents instanility of compressor 
action. 

4 

) The axial combustion chamber of the reverse type witn a central fue) 
s | injection, is supplied uitm air from two nozzles. The work factor changes 
4 the Flow in the engine twice: in the combustion chember anc behind the Jou 

pressure turbine. The work fuel injectcr is the centrifuge), tuo channel, 

Zl 

single nozzle type. The ignition system cconsists cf injector and semi- 
a conductor ignition plug. The compressor turbine cf ETD - 350 engine is the 


Single stace type. The shroudless rotor blades have "fir-tree" bases. The 
rotatino disk is air ccoled. The vanes ere precision cast anc rigicly 
mounted. The ‘ou pressure turbine (free) has tuc staces and rotetes at 
constant ancular velocity of 2400 rem, The shroudec bleces are fir-tree 
mounted. The reteting discs ere foinec with bolts. The vanes are weldeo 
stetionary rings. The bearings ere cf a bel? type. The gas cellector is 
termineted with two Gucts of irreguler cross section. 

iMe engine reuuction geal consists cf cast magnesium e)loy housing 
ang tuo cylincrical gears. To the housing there are attacnec: electric 
Starter of 3 fu electric power, Pump, regulatcr, techometer anc the oi) 
pump criven by the high compresscr turbine, the speec covernor end the 
tacnometer driven by the low -ressure turbine. 

The closec Jubriceticn system, uith the helding tank of 12.5 1 
capacity anc the ccoler is hcused on a helicopter main freme. The spure 
Gear 037? pumo with a boost section and four scavenging sections has 2 
throughrut cf abn, The ci’? pressure is 320.5 1S 7 


The starting svstem assures the automatic engine restart uc to the 


a’tituce of 4(0C m using the electric starter. The icgnitor plua is 


pOowereo by @ Cépacitive cischarge system. The fuel system consists cf the 


| 


AYE 
purperenultater with built-in cut off v-lve ( e& pump delivers fuel to 
and limits the maximum power), Jow pressure turbine re- 

voluticn Jimiter, the dump valve contrc! signal transmitter anc the electro- 
Magnetic valve contrelling the fuel flow auring starting. 

Iné engine weicing, eutomatically comtrclled, is accomplishec by 
compressor CelivereG Neate air. 

Tne maxinun thrust horsepower at which five minutes cf work is 
allowec is 4GOOHP, the specific fuel caomsumption at this concition is 
0.370 kg/ gee Qes temperature behind the turbine is $70 C. Nemina’l 
thrust horsepower is 32°C rae allowed encine working time et 
is 60 minutes. Maximum shaft rom at the recuctor cutout is 5504 rpm. 

The acceleration time from idle farting ndition #5 25 5. Gut=- 


engine cimensions: length - 1250 mm, width ~ 520 mm, height - 630 mm. 


~ 


he "dry" engine mass (without electric starter, exneust duct, thermocouples, 
tachoneters, wil pressure and temperature transducer 

The present tine tetween repairs - 1LU0 nh. 

Io transmit the GTU = S5u engine power to the neliccpter rotor, 
three-stage main transmission WR -2 
tuc pair conical geers. The secono énc thire st 
ef cylindrica] seers. Two unidirectional clutches permit the 
transmission from the engine or engine from the trensmissic 
tr=nsmission also crives 

(to brake the helicapter rotor), e teil propeller shaft, ana the power 
enepater sheft. The meximun speec of the transmission shaft or the rotor, 
4g “™. 
el 


is 246 rom, meximum tergue 2150 The lubrication system is incepencent 


ee. ae | 
of the engine. 41 press ure is 2 tc Shcm soe of the cry trans- 


mission is <S0 kg, anc outline dimensions are: Vencth = -50 mm, wict 
B76 nm, Neight - 1470 mm. The transmission is in gsrocuction since tne 


miGGle of 1556. 
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hifcrelt turtine enlines cf rolish procuction 
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2. Engine desicnaticn 


3. Starting power of thrust a Fo 
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5. Spec'fic fuel comsumpticn 3 ka/fph or ko/ 
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Polish training jet aircraft TS - 11 “Iskra" with the SO encine, 
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